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FOREWORD 


(This Foreword is not part of ASME B18.3-1998.) 


American National Standards Committee B18 for the standardization of bolts, screws, 
nuts, rivets, and similar fasteners was organized in March 1922 as Sectional Committee 
B18 under the aegis of the American Engineering Standards Committee (later the American 
Standards Association, then the United States of America Standards Institute and, as of 
October 6, 1969, the American National Standards Institute) with the Society of Automotive 
Engineers and the American Society of Mechanical Engineers as joint sponsors. 

Subcommittee No. 9' on Socket Head Cap and Set Screws was organized in April 1929 
and completed its first report in November 1931. Seven successive drafts were issued during 
which the content of the proposal was considerably extended and refined, and in March 
1933 copies were distributed to industry for criticism and comment. The suggestions received 
were carefully reviewed, and in April 1935 the proposal was presented to the members of 
Sectional Committee B18 for letter ballot vote. Following the acceptance by the two sponsor 
organizations, it was designated an American Standard (ASA В18.3) in February 1936 by 
the American Standards Association. 

For the purpose of keeping the work of the Subcommittee in line with the developments 
in industry, the Committee prepared a supplement to the standard in the form of a table 
covering the dimensions of hexagonal and fluted socket head shoulder screws (stripper bolts) 
optional, which received approval of the American Standards Association in April 1944 
and was designated ASA B18.3a. 

In March 1945, the Subcommittee submitted certain fundamental changes and additions 
to the standard, and the Sectional Committee recommended issuance of a completely revised 
standard. Following approval of the Sectional Committee, the revised document was approved 
by the sponsor organizations and the American Standards Association and designated an 
American Standard in April 1947. 

In accordance with ASA procedure, a review of the standard was undertaken in 1950 
and certain additional changes were recommended by the Subcommittee. Cap screw sizes 
No. 0 and 1 and set screw sizes No. 0, 1, 2, 3, and 4 were added to satisfy increasing 
demand from various industries. Material, hardness, and thread fit were included to provide 
a more complete standard. A draft dated November 1951 was distributed to industry for 
criticism and comment. A further revision, dated November 1953, was presented to Sectional 
Committee B18 for letter ballot vote. Following approval of the Sectional Committee and 
sponsors, the proposal was submitted to the American Standards Association. It was approved 
and designated an American Standard on August 26, 1954. 

Shortly after the 1954 standard was issued, work was initiated on the development of 
standards covering flat countersunk head cap screws, button head cap screws, and cap 
screws up to 4 in. in diameter. As these proposals evolved with comments received from 
various industries, it became evident that a major revision was required, particularly in 
regard to insufficient bearing surface under the head on some sizes as well as increased 


' As of April 1, 1966, Subcommittee 9 was redesignated as Subcommittee 3. 
iii 
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socket sizes to permit higher set-up torque. The resulting proposed revision was presented 
to Sectional Committee B18 for letter ballot vote. Following approval of the Sectional 
Committee and sponsors, the proposal was submitted to the American Standards Association. 
It was approved and designated an American Standard on December 21, 1961. 

Continued surveillance of the 1961 standard by the Subcommittee indicated by 1966 that 
a complete revision of the document was necessary to provide recognition of technical 
improvements in matenals and manufacturing methods. Work over the next two years 
culminated in a March 1968 draft proposal incorporating revisions in the following areas: 
more clearly defined materials for all products; application of Unified radius root threads 
to all cap screws; refinements to underhead fillets; extension of size coverage for flat 
countersunk head cap screws to include Ж in. through 19, in. diameters, and tabulation of 
body and grip lengths for sizes 0 in. through 1 in.; increased key engagements in socket 
set screws and implementation of minimum hexagon key engagement in short length set 
screws; addition of width across corner dimensions for hexagon keys and bits; and the 
inclusion of appendices covering drill and counterbore sizes for socket head cap screws 
(1960 Series), and gages and gaging for spline sockets. Following acceptance of this draft 
by the Subcommittee, it was approved by letter ballot of USA Standards Committee B18 
and the sponsor organizations, and submitted to the United States of America Standards 
Institute. It was approved and designated a USA Standard on September 19, 1969. 

А periodic review of the standard, undertaken by Subcommittee 3 in 1973, resulted in 
agreement that the document be revised to reflect clarification of the underhead fillet on 
Socket head cap screws, add coverage on drilled socket head cap screws, lengthen the 
thread undercut on socket head shoulder screws, and extend the coverage on the latter to 
include the 19, in., 1% in., and 2 in. sizes. A proposal incorporating these changes together 
with numerous editorial corrections was prepared and, subsequent to Subcommittee acceptance, 
approved by letter ballot to American National Standards Committee B18. Following approval 
by the sponsor organizations, the proposal was submitted to the American National Standards 
Institute and designated ап American National Standard on November 1, 1976. 

A periodic review of the standard, undertaken by the Subcommittee in 1980, resulted in 
agreement that the document be revised to clarify the notes on screw point chamfers; be 
revised in socket tolerances for large sockets and in counterbore sizes to reflect standard 
tooling; and be revised to reference the ASTM document A 574 for the appropriate 
mechanical and chemical requirements. A proposal containing these changes, as well as 
many editorial corrections, was prepared for and balloted by letter ballot to the ASME 
Committee B18. Following approval by the sponsor organization, the proposal was submitted 
to the American National Standards Institute and designated an American National Standard 
on January 4, 1982. 

A periodic review of the standard, undertaken by the Committee in 1985, resulted in 
agreement that the document be revised to clarify the dimensions with respect to plated 
products, and to incorporate by reference the new ASTM documents for the appropriate 
mechanical, chemical, and testing requirements for the button head, flat countersunk head, 
and set screw products. A proposal containing these changes, as well as editorial corrections, 
was prepared and balloted by letter ballot (о ASME Committee B18. Following approval 
by ASME, the proposal was submitted to the American National Standards Institute and 
designated an American National Standard on August 7, 1986. 

A periodic review of this Standard was undertaken by the Committee in 1990. Based 
on this review, it was determined that the document needed significant revisions to clarify 
and update the Standard. These revisions would need to address the technical changes in 
manufacturing methods and changes in the standards community. To accomplish this objective, 
established quality standards were recognized and integrated into the Standard. In addition, 
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designated characteristics for each product and product identification were established and 
gaging techniques for countersunk screws were added. These changes were balloted and 
approved by the ASME B18 Committee. The proposal was submitted to the American 
National Standards Institute and designated an American National Standard on January 
14, 1998. 
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ASME B18 STANDARDS COMMITTEE 
Standardization of Bolts, Nuts, Rivets, Screws, 
Washers, and Similar Fasteners 


(The following is the roster of the Committee at the time of approval of this Standard.) 
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CORRESPONDENCE WITH B18 COMMITTEE 


General. ASME Standards are developed and maintained with the intent to represent the 
consensus of concerned interests. As such, users of this Standard may interact with the 
Committee by requesting interpretations, proposing revisions, and attending committee 
meetings. Correspondence should be addressed to: Secretary, B18 Main Committee, The 
American Society of Mechanical Engineers, Three Park Avenue, New York, New York 
10016-5990. 


Proposing Revisions. Revisions are made periodically to the Standard to incorporate 
changes which appear necessary or desirable, as demonstrated by the experience gained 
from the application of the Standard. Approved revisions will be published periodically. 

The Committee welcomes proposals for revisions to this Standard. Such proposals should 
be as specific as possible: citing the paragraph number(s), the proposed wording, and a 
detailed description of the reasons for the proposal including any pertinent documentation. 


Interpretations. On request, the B18 Committee will render an interpretation of any 
requirement of the Standard. Interpretations can only be rendered in response to a written 
request sent to the Secretary of the B18 Main Committee. 

The request for interpretation should be clear and unambiguous. It is further recommended 
that the inquirer submits his request in the following format: 


Subject: Cite the applicable paragraph number(s) and a concise description. 


Edition: ^ Cite the applicable edition of the Standard for which the interpretation is 
being requested. 


Question: Phrase the question as a request for an interpretation of a specific require- 
mentsuitable for general understanding and use, not as a request for an ap- 
proval of a proprietary design or situation. The inquirer may also include 
any plans or drawings which are necessary to explain the question; how- 
ever, they should not contain proprietary names or information. 


Requests which are not in this format will be rewritten in this format by the Committee 
prior to being answered, which may inadvertently change the intent of the original request. 

ASME procedures provide for reconsideration of any interpretation when or if additional 
information which might affect an interpretation is available. Further, persons aggrieved by 
an interpretation may appeal to the cognizant ASME committee or subcommittee. ASME 
does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, 
or activity. 


Attending Committee Meetings. The B18 Main Committee regularly holds meetings, which 
are open to the public. Persons wishing to attend any meeting should contact the Secretary 
of the B18 Main Committee. 


COPYRIGHT 2002; American Society of Mechanical Engineers Document provided by IHS Licensee=Aircraft Braking/2559500100, User=, 
12/31/2002 06:21:31 MST Questions or comments about this message: please call 
the Document Policy Management Group at 1-800-451-1584. 


STP.ASME B18.3-ENGL 1998 ШШ 0759670 0604094 997 ІШ 


СОМТЕМТ5 


goo MH C——— ties ва — —— M Em iii 
Standards Committee Roster савана аи roe AID US o atten E a mia cd RA d Po ata doe vii 
Correspondence with B18 Committee ................................................... ix 
1 introductory Notas ....................................................... p. 1 
2 General Рован бора ыы авина пића а Ы esM ea Edd era оен 2 
Figure 
1 Optional Types of Cup Points оса њи ни 5а уан Үзак жақ Dr VUE Rep 41 
Tables 
1A Dimensions of Hexagon and Spline Socket Head Cap Screws ................... 3 
IB Dimensions of ‘Underhead Fillets оза ааьан EARS 7 
ІС Body and Grip Lengths for Socket Head Сар Screws ........................... 8 
1D Screws Beyond Sizes in Table ІС... 2252524...  Ҙ2х..%»2.... 11 
1Е Shank Straightness for Socket Head Cap Screws ................................ 12 
ЈЕ Dimensions of Drilled Hexagon Socket Head Cap Screws ....................... 14 
2A Dimensions of Hexagon and Spline Socket Flat Countersunk Head Cap 

SCREWS > саты а АА Қы eee dank wk ean ата 17 
2B Body and Grip Lengths for Socket Flat Countersunk Head Cap Screws .......... 21 
2C Screws Beyond Sizes in Table 2B .................................-.....-..... 24 
3 Dimensions of Hexagon and Spline Socket Button Head Cap Screws ............ 25 
4 Dimensions of Hexagon Socket Head Shoulder Screws ....................... soe. 28 
5A Dimensions of Hexagon and Spline Socket Set Screws .......................... 32 
5B Hexagon Key Engagements for Short Length Set Screws ........................ 38 
5С Dimensions of Optional Cup Points ............................................ 40 
6 Dimensions of Hexagon Sockets ............................................... 42 
7 Dimensions of Spline Sockets... oec ee ee uL EP Ru aqu ad Ra n 6. 43 
8 Dimensions of Hexagon Keys and Bits ......................................... 45 
9 Dimensions of Spline Keys and Bits ........................................... 47 
Mandatory Appendices 
1 Gages and Gaging for Hexagon and Spline Sockets а а ал ма 49 
II Protrusion Gaging of Flat Countersunk Screws ................................. 55 
ПІ Straightness Gage and Дарта ................................................. 57 
Nonmandatory Appendices 
A Drill and Counterbore Sizes for Socket Head Cap Screws ....................... 59 
B Applicability of Keys and Bits to Various Socket Screw Types and Sizes ....... 63 
C Formulas for DIMENSIONS c oos eo x REPRE du ево пе PEN Arun века 65 
D Hexagon and Spline Socket Head Cap Screws (1936 Series) а ы ы p rarius EE 69 

xi 
COPYRIGHT 2002; American Society of Mechanical Engineers Document provided by IHS Licensee-Aircraft Braking/2559500100, Џзег=, 


12/31/2002 06:21:31 MST Questions or comments about this message: please call 
the Document Policy Management Group at 1-800-451-1584. 


STD-ASME B1&.3-ENGL 1998 ШШ 0759670 0604095 823 МЕ 


ASME B18.3-1998 


SOCKET CAP, SHOULDER, AND SET SCREWS, 
HEX AND SPLINE KEYS (INCH SERIES) 


1 INTRODUCTORY NOTES 


1.1 Scope 


1.1.1 This Standard covers complete general and 
dimensional data for various types of hexagon and 
spline (fluted) socket cap screws, shoulder screws, set 
screws, and hexagon and spline keys recognized as 
American National Standard. Also included are appendi- 
ces that provide specifications for hexagon and spline 
socket gages and gaging, tables showing applicability 
of keys and bits to various socket screws types and 
sizes, drill and counterbore sizes for socket head cap 
screws, and formulas on which dimensional data are 
based. However, where questions arise concerning ac- 
ceptance of product, the dimensions in the tables shall 
govern over recalculation by formula. 


1.1.2 The inclusion of dimensional data іп this 
Standard is not intended to imply that all of the products 
described are stock production sizes. Consumers should 
consult with manufacturers concerning lists of stock 
production sizes. 


1.2 Socket Cap Screws 


The head types covered by this Standard include the 
following. 


1.2.1 Socket Head Cap Screws. The socket head 
shall have flat chamfered top surface with smooth or 
knurled cylindrical sides and a flat bearing surface. 
Specifications are given in Tables 1A through 1F. Both 
hexagon and spline socket types are included. 

Dimensions for drilled holes and counterbores are 
included in Appendix A, Table Al. 


1.2.2 Drilled Hexagon Socket Head Cap 
Screws. Specifications for hexagon socket head cap 
screws having 2, 4, and 6 holes drilled in the head 
for lock wire application are given in Table IF. 


1.2.3 Socket Flat Countersunk Head Cap 
Screws. The flat countersunk head shall have a flat 
top surface and a conical bearing surface with included 
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angle of approximately 82 deg. Specifications are given 
in Tables 2A, 2B, and 2C. Both hexagon and spline 
socket types are included. 


1.2.4 Socket Button Head Cap Screws. The 
button head shall have a low rounded top surface with 
a large flat bearing surface. Specifications are given in 
Table 3. Both hexagon and spline socket types are 
included. 


1.3 Socket Head Shoulder Screws 


The socket head shoulder screw is a hexagon socket 
head screw having a cylindrical shoulder under the 
head. Specifications are given in Table 4. 


1.4 Socket Set Screws 


The socket set screw is a screw threaded the entire 
length and has a point designed to bear on a mating 
part. The common point styles are cup, flat, oval, cone, 
and half dog. Specifications for set screws are shown 
in Tables 5A through 5C for both hexagon and spline 
socket types. 


1.5 Keys and Bits for Driving Socket Screws 


The tools for driving socket screws are hexagon or 
spline keys and bits, the specifications for which appear 
in Tables 8 and 9, respectively. 


1.6 Dimensions 


All dimensions in this Standard are given in inches 
unless stated otherwise. 

АП dimensions apply prior to plating unless stated 
otherwise. 


1.7 Identification Marking 


Products described in paras. 1.2.1 through 1.2.4 and 
1.3 with diameters larger than #10 must be marked 
with the identification of the source manufacturer or 
private label distributor accepting the responsibility for 
conformance to this Standard. Marking size, type, and 
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location of marks are at manufacturer’s option. Products 
shall not be marked on bearing surface. 


1.8 Options 


Options, where specified, shall be at the discretion 
of the manufacturer unless agreed upon otherwise by 
the manufacturer and purchaser. 


1.9 Responsibility for Modifications 


The manufacturer shall not be held responsible for 
malfunctions of product due to plating or other modifi- 
cations, when such plating or modification is not accom- 
plished under his control or direction. 


1.10 Terminology 


For definitions of terms relating to fasteners or to 
component features thereof used in this Standard, refer 
to ASME B18.12, Glossary of Terms for Mechanical 
Fasteners. 


1.11 Referenced Standards 


Copies of referenced ASTM standards may be ob- 
tained from ASTM, 1916 Race Street, Philadelphia, 
Pennsylvania 19103. Copies of referenced ASME and 
ANSI standards may be obtained from: ASME, Three 
Park Avenue, New York, New York 10016-5990 and 
ASME Service Center, 22 Law Drive, Fairfield, New 
Jersey 07007-2900. 


2 GENERAL DATA 


2.1 Sockets 


In accordance with the provisions set forth in the 
notes to the respective dimensional tables, screws shall 
have hexagon or spline sockets as designated by the 
purchaser. 

Gages and gaging procedures are included in Appen- 
dix I. For plated products, use GO gages identical in 


SOCKET CAP, SHOULDER, AND SET SCREWS, 
HEX AND SPLINE KEYS (INCH SERIES) 


design and tolerances to those shown in Appendix I, 
except having minimum dimensions equal to minimum 
sizes of keys and bits shown in Tables 8 and 9, 
respectively. 


2.1.1 Hexagon Sockets. Hexagon sockets shall 
conform with the specifications given in Table 6. 


2.1.2 Spline Sockets. Spline sockets shall conform 
with the specifications given in Table 7. 


2.2 Threads 


Threads on all screw products covered in this Standard 
shall be in accordance with ASME B1.1, Unified Inch 
Screw Threads, for the series and class specified in 
the notes to the respective product dimensional tables. 

Acceptability of screw threads shall be based on the 
specified gaging System 22 in accordance with ASME 
B1.3M. 


2.3 Quality Assurance 


Products will be furnished in accordance with ASME 
B18.18.1M and thread acceptability to Inspection Level 
C, unless otherwise specified. 


2.4 Dimensional Characteristics 


Products shall conform to the dimensions indicated 
in the respective tables. The designated characteristics 
defined within the notes of each product table shall be 
inspected in accordance with ASME B18.18.2M. For 
nondesignated dimensional characteristics the provisions 
of ASME B18.18.1M shall apply. Should a nondesig- 
nated dimension be determined to have a variance, it 
shall be deemed conforming to this Standard if the 
user, who is the installer accepts the variance based 
on fit, form, and function considerations. Where verifi- 
able in-process inspection is used in accordance with 
ASME В18.18.3М ог ASME B18.18.4M, the final 
inspection level sample sizes of those respective stan- 
dards shall apply. 
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Thread to Full Body 
Head Screw Screw 


Fillet shall lie within 
this envelope 


Fillet shall Не within 
this envelope 


TABLE 1B DIMENSIONS OF UNDERHEAD FILLETS 


F FL R N 
Fillet Transition Fillet Juncture Thread to 
Diameter Length Radius Head Screw 
Nominal Screw E S S S ZZ = === 
Size Max. Min. Max. Min. Min. 
0 0.0600 0.074 0.063 0.012 0.002 0.051 
1 0.0730 0.087 0.076 0.012 0.003 0.061 
2 0.0860 0.102 0.090 0.014 0.003 0.073 
3 0.0990 0.115 0.103 0.014 0.004 0.084 
4 0.1120 0.130 0.118 0.015 0.004 0.094 
5 0.1250 0.145 0.132 0.017 0.005 0.107 
6 0.1380 0.158 0.145 0.017 0.005 0.116 
8 0.1640 0.188 0.173 0.020 0.006 0.142 
10 0.1900 0.218 0.202 0.024 0.006 0.160 
V, 0.2500 0.278 0.262 0.024 0.007 0.215 
Sae 0.3125 0.347 0.329 0.029 0.009 0.273 
% 0.3750 0.415 0.398 0.034 0.012 0.331 
в 0.4375 0.484 0.465 0.039 0.014 0.388 
7 0.5000 0.552 0.532 0.044 0.016 0.446 
% 0.6250 0.689 0.664 0.054 0.021 0.562 
% 0.7500 0.828 0.801 0.066 0.025 0.681 
% 0.8750 0.963 0.933 0.075 0.031 0.798 
1 1.0000 1.100 1.069 0.085 0.034 0.914 
1% 1.1250 1.235 1.199 0.094 0.039 1.023 
1% 1.2500 1.370 1.334 0.102 0.044 1.148 
1% 1.3750 1.505 1.467 0.110 0.048 1.256 
1% 1.5000 1.640 1.602 0.119 0.052 1.381 
15 1.7500 1.910 1.870 0.136 0.062 1.609 
2 2.0000 2.180 2.128 0.153 0.071 1.843 
24, 2.2500 2.450 2.398 0.170 0.080 2.093 
2% 2.5000 2.720 2.666 0.187 0.088 2.324 
234 2.7500 2.990 2.936 0.204 0.097 2.574 
3 3.0000 3.260 3.206 0.221 0.106 2.824 
3% 3.2500 3.530 3.476 0.238 0.114 3.073 
3% 3.5000 3.800 3.746 0.255 0.124 3.323 
3%, 3.7500 4.070 4.016 0.272 0.134 3.573 
4 4.0000 4.340 4.286 0.289 0.143 3.823 
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SOCKET CAP, SHOULDER, AND SET SCREWS, 
HEX AND SPLINE KEYS (INCH SERIES) ASME B18.3-1998 


TABLE 1D SCREWS BEYOND SIZES IN 


TABLE 1C 
ір Lrr 
Thread Total Thread 
Nominal Size or Length Length 

Basic Screw << —_— 
Diameter Min. Max. 
0 0.0600 0.50 0.62 
1 0.0730 0.62 0.77 
2 0.0860 0.62 0.80 
3 0.0990 0.62 0.83 
4 0.1120 0.75 0.99 
5 0.1250 0.75 1.00 
6 0.1380 0.75 1.05 
8 0.1640 0.88 1.19 
10 0.1900 0.88 1.27 
РА 0.2500 1.00 1.50 
Yie 0.3125 1.12 1.71 
% 0.3750 1.25 1.94 
The 0.4375 1.38 2.17 
% 0.5000 1.50 2.38 
% 0.6250 1.75 2,82 
y^ 0.7500 2.00 3.25 
U^ 0.8750 2.25 3.69 
1 1.0000 2.50 4.12 
1% 1.1250 2.81 4.65 
1% 1.2500 3.12 5.09 
1% 1.3750 3.44 5.65 
1% 1.5000 3.75 6.08 
% 1.7500 4.38 7.13 
2 2.0000 5.00 8.11 
27, 2.2500 5.62 8.99 
2% 2.5000 6.25 10.00 
2% 2.7500 6.88 10.87 
3 3.0000 7.50 11.75 
34 3.2500 8.12 12.63 
3% 3.5000 8.75 13.50 
3% 3.7500 9.38 | 14.37 
4 4.0000 10.00 15.25 

11 
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SOCKET CAP, SHOULDER, AND SET SCREWS, 
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TABLE 1E SHANK STRAIGHTNESS FOR SOCKET HEAD CAP SCREWS 
Nominal Size 0 1 2 3 4 5 6 8 10 


Nominal Length 
T == == Hole Diameters for Shank 2, [Note (1)] 


Over To, Incl. 
0 0.25 0.063 0.076 
0.25 0.50 0.065 0.078 
0.50 0.75 0.068 0.080 
0.75 1 0.070 0.082 
1 1.50 vs 0.087 
0 0.50 ee газ 0.090 0.103 0.116 
0.50 1 ENG E 0.095 0.107 0.120 
1 1.50 ae sant 0.099 0.111 0.123 
1.50 2 25% (m 0.103 0.115 0.127 
2 2.50 LS T Шы ЖЕР 0.131 
0 0.75 A EN wa ns ұу 0.130 0.143 0.168 
0.75 1.50 PAS S eas eo And 0.136 0.148 0.173 
1.50 2.25 "m eens EM Е ak 0.140 0.153 0.178 
2.25 3 AUS ES ernie A 44% 0.146 0.158 0.183 
3 4 0.150 0.163 0.189 
0 1 0.196 
1 2 0.201 
2 3 0.207 
3 4 0.213 
4 6 0.215 

Nominal Size ЏА %6 % V2" V^ y^ %% V^ 1 

Nominal Length 

SS Hole Diameters for Shank D, [Note (1)] 

Over To, Incl. 
0 1 0.255 0.317 0.379 0.441 
1 2 0.260 0.322 0.383 0.445 
2 3 0.265 0.326 0.387 0.449 
3 4 0.270 0.331 0.391 0.453 
4 6 0.275 0.337 0.400 0.462 
0 2 0.507 0.631 0.756 0.880 1.005 
2 4 0.514 0.638 0.762 0.886 1.010 
4 6 0.521 0.644 0.767 0.891 1.015 
6 8 0.525 0.650 0.773 0.897 1.020 
8 10 Iu 0.775 0.900 1.025 

(Table 1E continues on next page.) 
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SOCKET CAP, SHOULDER, AND SET SCREWS, 


HEX AND SPLINE KEYS (INCH SERIES) 


TABLE 1E SHANK STRAIGHTNESS FOR SOCKET HEAD CAP SCREWS (CONT’D) 


Nominal Size 


Nominal Length 


Over To, Incl. 
0 6 
6 12 

12 18 

18 24 


Nominal Size 


Nominal Length 


Over To, іпсі. 
0 6 
6 12 
12 18 
18 24 
NOTE: 


1% 


1.140 
1.155 
1.170 
1.185 


27, 


2.515 
2.530 
2.545 
2.560 


1% 


1.265 
1.280 
1.295 
1.310 


2% 


2.765 
2.780 
2.795 
2.810 


ASME B18.3-1998 


1% 1% % 2 


Hole Diameters for Shank D, [Note (1)] 


1.390 1.515 1.765 2.015 
1.405 1.530 1.780 2.030 
1.420 1.545 1.795 2.045 
1.435 1.560 1.810 2.060 

3 3), 3% 3% 


Hole Diameters for Shank D, [Note (1)] 


3.015 3.265 3.515 3.765 
3.030 3.280 3.530 3.780 
3.045 3.295 3.545 3.795 
3.060 3.310 3.560 3.810 


29, 


4.015 
4.030 
4.045 
4.060 


(1) The largest diameter 0; specified for the various screw sizes shall apply for any nominal screw length longer than that 
tabulated for the respective nominal screw size. 
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60 deg nom. 


4 


2 Holes 4 Holes 6 Holes 


TABLE 1F DIMENSIONS OF DRILLED HEXAGON SOCKET HEAD CAP SCREWS 


U У Ww Drill Check Plug 
NGHE aoe Diameter Hole 
Drilled Hole Head to Center Head to Edge == = Alignment 
Nominal Size or Diameter of Hole of Hole Type! Турей Check 
Basic Screw == == кетте атлы See ae Plug 
Diameter Number Basic Max. Min. Min. Basic Basic Diameter 

4 0.1120 65 0.0350 0.040 0.026 0.008 0.030 0.033 0.025 
5 0.1250 65 0.0350 0.045 0.030 0.012 0.030 0.033 0.025 
6 0.1380 65 0.0350 0.050 0.035 0.018 0.030 0.033 0.025 
8 0.1640 56 0.0465 0.060 0.040 ier 0.035 0.044 0.030 
10 0.1900 56 0.0465 0.065 0.045 РЕН 0.035 0.044 0.030 
VA 0.2500 56 0.0465 0.085 0.065 Э, 0.035 0.044 0.030 
She 0.3125 56 0.0465 0.104 0.084 еер 0.035 0.044 0.030 
% 0.3750 52 0.0635 0.123 0.103 as 0.052 0.061 0.047 
he 0.4375 52 0.0635 0.141 0.121 -— 0.052 0.061 0.047 
VA 0.5000 52 0.0635 0.160 0.140 steve 0.052 0.061 0.047 
% 0.6250 52 0.0635 0.198 0.178 Mote 0.052 0.061 0.047 
% 0.7500 42 0.0935 0.235 0.215 Eau 0.082 0.091 0.077 
% 0.8750 42 0.0935 0.273 0.253 КТ 0.082 0.091 0.077 
1 1.0000 42 0.0935 0.310 0.290 — 0.082 0.091 0.077 
1% 1.1250 31 0.1200 0.348 0.328 -— 0.109 0.117 0.104 
1% 1.2500 31 0.1200 0.385 0.365 СРИ 0.109 0.117 0.104 
1% 1.3750 31 0.1200 0.423 0.403 scars 0.109 0.117 0.104 
1% 1.5000 31 0.1200 0.460 0.440 TUE 0.109 0.117 0.104 


Notes 


(For additional requirements refer to notes on page 15.) 
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NOTES TO TABLE 1F 


NOTES: 

(1) Nominal Size. Where specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall 
be omitted. 

(2) Screws. Drilled hexagon socket head cap screws shall conform to the respective dimensions and requirements set forth 
in Table 1A and the notes thereto, except for the holes in the head as specified in this Table and the following notes. 

(3) Number of Holes. Screws shall have 2, 4, or 6 holes drilled in the head as designated by the purchaser. For sizes 6 (0.138 
in.) and smaller, the use of only 2 holes is recommended. 

(4) Holes. Hole size and location from the top of the head shall conform to the specifications given in this Table. For sizes 8 
(0.164 in.) and larger, the drilled hole shall lie within the flats of the hexagon socket and not break through the socket 
corners. Positioning of holes on opposite sides of the socket shall be such that the hole alignment check plug will pass 
completely through the head on all screw sizes. 

For commercial quality screws, the edge of the holes on the outside of the head may be chamfered or broken. The edge 
of the holes within the socket may contain burrs to the extent that the socket will accept a key having the standard minimum 
width across the flats (see Table 8) and the holes must allow the Type 1 drill check plug to pass from the outside of the 


head into the socket. 
For aircraft quality screws, the edge of the holes on the outside of the head shall be chamfered and there shall be no 


burr chips or slivers that might become dislodged during usage. The socket shall accept a key having the standard maximum 
width across the flats (see Table 8) and the hole must allow the Type | drill check plug to pass from the outside of the head 
into the socket. 

Chamfer on the edge of the holes, whether provided optionally ог as requried, shall be subject to visual inspection only. 
Designation. Drilled Hexagon Socket Head Cap Screws shall be designated by the following data in the sequence shown: 
nominal size (number, fractional or decimal equivalent); threads per inch; tength (fractional or decimal equivalent); product 
name, including number of holes; material; and protective coating, if required. See examples below: 


6 - 32 x 0.75 Drilled (2 Holes) Hexagon Socket Head Cap Screw, Alloy Steel 
.375 - 16 x 1.25 Drilled (6 Holes} Hexagon Socket Head Cap Screw, Alloy Steel, Zinc Plated 


(5 


~ 
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TABLE 20 SCREWS BEYOND SIZES IN 


TABLE 28 
1; Lr 
Thread Total Thread 
Nominal Size or Length Length 

Basic Screw А. ro À 
Diameter Min. Max. 
0 0.0600 0.50 0.62 
1 0.0730 0.62 0.77 
2 0.0860 0.62 0.80 
3 0.0990 0.62 0.83 
4 0.1120 0.75 0.99 
5 0.1250 0.75 1.00 
6 0.1380 0.75 1.05 
8 0.1640 0.88 1.19 
10 0.1900 0.88 1.27 
ИЛ 0.2500 1.00 1.50 
Ag 0.3125 1.12 1.71 
% 0.3750 1.25 1.94 
he 0.4375 1.38 2.17 
VA 0.5000 1.50 2.38 
ЕА 0.6250 1.75 2.82 
Зу, 0.7500 2.00 3.25 
% 0.8750 2.25 3.69 
1 1.0000 2.50 4.12 
1% 1.1250 2.81 4.65 
1% 1.2500 3.12 5.09 
1% 1.3750 3.44 5.65 
1% 1.5000 3.75 6.08 
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(Note (8)] 


SOCKET CAP, SHOULDER, AND SET SCREWS, 
HEX AND SPLINE KEYS (INCH SERIES) 


TABLE 5A DIMENSIONS OF HEXAGON AND SPLINE SOCKET SET SCREWS 


M с R Ү 
Min. Key 
Engagement to 
Develop Cone Point Angle 
Functional 90 deg + 2 deg for 
Мо. of Splines Capability of Key Cup and Flat Oval These Nominal 
Hexagon and Spline WO MP EV Point Point Lengths or Longer: 
Nominal Size ог | Socket Size Socket Size Hex Spline Diameters Radius 118 + 2 deg for 
Basic Screw — M Socket, Socket, Shorter Nominal 
Diameter Nom. Nom. Ta Min. T; Min. Мах. Min. Basic Lengths 

0 0.0600 0.028 4 .033 0.050 0.026 0.033 0.027 0.045 0.09 
1 0.0730 0.035 4 0.033 0.060 0.035 0.040 0.033 0.055 0.09 
+ 2 0.0860 0.035 4and6 0.048 0.060 0.040 0.047 0.039 0.064 0.13 
3 0.0990 0.050 4апаб 0.048 0.070 0.040 0.054 0.045 0.074 0.13 
4 0.1120 e$ 0.000 6 0.060 0.070 0.045 0.061 0.051 0.084 0.19 
* 5 0.1250 Vis 0.062 4 0.069 0.080 0.055 0.067 0.057 0.094 0.19 
5 0.1250 М6 0.062 6 0.072 0.080 0.055 0.067 0.057 0.094 0.19 
6 0.1380 Ye 0.062 6 0.072 0.080 0.055 0.074 0.064 0.104 0.19 
* 6 0.1380 Ye 0.062 4 0.076 0.080 0.055 0.074 0.064 0.104 0.19 
8 0.1640 p^ 0.078 6 0.096 0.090 0.080 0.087 0.076 0.123 0.25 
10 0.1900 %, 0.094 6 0.111 0.100 0.080 0.102 0.088 0.142 0.25 
, 0.2500 % 0.125 6 0.145 0.125 0.125 0.132 0.118 0.188 0.31 
he 0.3125 За; 0.156 6 0.183 0.156 0.156 0.172 0.156 0.234 0.38 
y^ 0.3750 Yo 0.188 6 0.216 0.188 0.188 0.212 0.194 0.281 0.44 
"he 0.4375 752 0.219 6 0.251 0.219 0.219 0.252 0.232 0.328 0.50 
VA 0.5000 4 0250 6 0.291 0.250 0.250 0.291 0.270 0.375 0.57 
% 0.6250 Sis 0312 6 0.372 0.312 0.312 0.371 0.347 0.469 0.75 
3, 0.7500 % 0.375 6 0.454 0.375 0.375 0.450 0.425 0.562 0.88 
% 0.8750 у, 0.500 6 0.595 0.500 0.500 0.530 0.502 0.656 1.00 
1 1.0000 У 0.562 0.562 0.609 0.579 0.750 1.13 
1% 1.1250 Эле 0.562 0.562 0.689 0.655 0.844 1.25 
1% 1.2500 % 0.625 0.625 0.767 0.733 0.938 1.50 
1% 1.3750 % 0.625 0.625 0.848 0.808 1.031 1.63 


* Where both six and four splines are available, six splines will be supplied unless four splines are ordered. 
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L- —{ 
У [Note (9)] Slight flat permissible 
N Slight fillet 
| ) | \ permissible 
| 2) | ~ #1№оге 10] F~ 
ш [Note (9)] 35 deg 


Flat Point Oval Point 


L 
{Note (9)] 
; Slight chamfer ог 
| radius permissible 


Sii || | 


permissible Gun Poi Cone Point permissible [Note (121] 
(See Table 5C) 


TABLE 5A DIMENSIONS OF HEXAGON AND SPLINE SOCKET SET SCREWS 
Р а B В, 


Shortest Optimum Nominal Shortest Optimum Nominal 
Half Dog Point Length to Which Т, Applies Length to Which Т; Applies 
Cup 90 deg Cup 90 deg 
Diameter Length and Cone and Half and Cone and Half 
E ee Flat Oval Dog Flat Oval Dog 
Max. Min. Max. Min. Points Points Point Points Points Point 
0.040 0.037 0.017 0.013 0.13 0.13 0.13 0.06 0.13 0.13 
0.049 0.045 0.021 0.017 0.13 0.19 0.13 0.13 0.19 0.13 
0.057 0.053 0.024 0.020 0.13 0.19 0.19 0.13 0.19 0.19 
0.066 0.062 0.027 0.023 0.19 0.19 0.19 0.13 0.19 0.19 
0.075 0.070 0.030 0.026 0.19 0.19 0.19 0.13 0.19 0.19 
0.083 0.078 0.033 0.027 0.19 0.19 0.19 0.13 0.19 0.19 
0.083 0.078 0.033 0.027 0.19 0.19 0.19 0.13 0.19 0.19 
0.092 0.087 0.038 0.032 0.19 0.25 0.19 0.13 0.25 0.19 
0.092 0.087 0.038 0.032 0.19 0.25 0.19 0.13 0.25 0.19 
0.109 0.103 0.043 0.037 0.19 0.25 0.25 0.19 0.25 0.25 
0.127 0.120 0.049 0.041 0.19 0.25 0.25 0.19 0.25 0.25 
0.156 0.149 0.067 0.059 0.25 0.31 0.31 0.25 0.31 0.31 
0.203 0.195 0.082 0.074 0.31 0.44 0.38 0.31 0.44 0.38 
0.250 0.241 0.099 0.089 0.38 0.44 0.44 0.38 0.44 0.44 
0.297 0.287 0.114 0.104 0.44 0.63 0.50 0.44 0.63 0.50 
0.344 0.334 0.130 0.120 0.50 0.63 0.63 0.50 0.63 0.63 
0.469 0.456 0.164 0.148 0.63 0.88 0.88 0.63 0.88 0.88 
0.562 0.549 0.196 0.180 0.75 1.00 1.00 0.75 1.00 1.00 
0.656 0.642 0.227 0.211 0.88 1.00 1.00 0.88 1.25 1.00 
0.750 0.734 0.260 0.240 1.00 1.25 1.25 Ld се M 
0.844 0.826 0.291 . 0.271 1.25 1.50 1.25 
0.938 0.920 0.323 0.303 1.25 1.50 1.50 
1.031 1.011 0.354 0.334 1.50 1.75 1.50 
33 
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ASME B18.3-1998 HEX AND SPLINE KEYS (INCH SERIES) 


TABLE БА DIMENSIONS OF HEXAGON AND SPLINE SOCKET SET SCREWS (СОМТФ) 


J м T с R Y 
Min. Key 
Engagement to 
Develop Cone Point Angle 
Functional 90 deg + 2 deg for 
No. of Splines Capability of Key Cup and Flat Oval These Nominal 
Hexagon and Spline Point Point Lengths or Longer: 
Nominal Size ог Socket Size Socket Size Hex Spline Diameters Radius 118 + 2 deg for 
Basic Screw —— c —— Socket, Socket, а Shorter Nominal 
Diameter Nom. Nom. Т, Мі. Т; Міп. Мах. Min. Basic Lengths 
1% 1.5000 % 0.750 426 0.750 —— 0.926 0.886 1.125 1.75 
1% 1.7500 | 1.000 fo 1.000 m 1.086 1.039 1.312 2.00 
2 2.000 1.000 1.000 4% 1.244 1.193 1.500 2.25 


Зее 
Notes 
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TABLE БА DIMENSIONS OF HEXAGON AND SPLINE SOCKET SET SCREWS (CONT'D) 
Р а B В, 


Shortest Optimum Nominal 


Shortest Optimum Nominal 
Length to Which 7, Applies 


Half Dog Point Length to Which Т; Applies 


Cup 90 deg Cup 90 deg 

Diameter Length and Cone and Half and Cone and Half 
тее E __——— Flat Oval Dog Flat Oval Dog 
Max. Min. Max. Min. Points Points Point Points Points Point 
1.125 1.105 0.385 0.365 1.50 2.00 1.75 
1.312 1.289 0.448 0.428 1.75 2.25 2.00 
1.500 1.474 0.510 0.490 2.00 2.50 2.50 

9,11 


7,8,9 


(For additional requirements refer to notes on pages 36 and 37 and General Data on page 2.) 
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SOCKET CAP, SHOULDER, AND SET SCREWS, 


ASME B18.3-1998 HEX AND SPLINE KEYS (INCH SERIES) 
NOTES TO TABLE 5A 
NOTES: 
(1) Nominal Size. Where specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall 
be omitted. 


(2) Length. The length of the screw shall be measured overall, parallel to the axis of the screw. The basic length dimension 
on the product shall be the nominal length expressed as a two-place decimal. 


(3) Standard Lengths. Standard length increments for set screws shall be as tabulated below. 


Standard Length 


Nominal Screw Length Increment 
0.13 through 0.19 [Note (1)! 0.03 
0.13 through 0.50 0.06 
0.50 through 1.00 0.13 
1.00 through 2.00 0.25 
2.00 through 6.00 0.50 
Over 6.00 1.00 


NOTE: 
(1) Applicable only to sizes 0 (0.060 in.) through 3 (0.099 іп.), inclusive. 


(4) Tolerance on Length. Tolerance on length of set screws shall be as tabulated below. 


Nominal Screw Length Tolerance on Length 
Up to 0.63, inci. +0.01 
Over 0.63 to 2.00, incl. +0.02 
Over 2.00 to 6.00, incl. +0.03 
Over 6.00 +0.06 


(5) Threads. Threads shall be Unified external thread: Class ЗА, UNC and UNF Series. 

As standard gages provide only for engagement lengths up to 17; diameters, changes in pitch diameter of either ог both 
external and internal thread may be required for longer lengths of engagement. 

Acceptability shall be based on System 22, ASME B1.3M when the following conditions are applicable: 

(a) Minimum major diameter is .132 or greater. 
(б) When threaded length equals seven thread pitches, including lead threads on both ends or greater. 

Thread acceptability for ail other set screws shall be based on System 21, ASME B1.3M. Class 3A does not provide a 
plating allowance. When plated products are required, it is recommended that they be procured from the manufacturer 
(see para. 1.9). 

(6) Material А 
(а) Steel, alloy. Socket set screws shall be fabricated from alloy steel and shall conform іп аі! respects to ASTM F 912, 
Specification for Alloy Steel Socket Set Screws (Inch). 
(b) Steel, corrosion-resistant. Socket set screws shall be fabricated from austenitic corrosion-resistant steel and shall 
conform in all respects to ASTM F 880, Specification for Stainless Steel Socket Set Screws. 


Socket Depths. The key engagement dimensions given in columns Ty and Ts of this Table shall apply only to nominal 
screw lengths equal to or longer than the lengths listed in columns В and 8,, respectively. For hexagon socket key 
engagement dimensions in screws of shorter nominal lengths than those listed in column B of this Table and Table 5B. 
Spline sockets in screws shorter than those listed in column В, of this Table shall be as deep as practicable. 
Face. The plane of the face on the socket end of the screw shall be approximately normal to the axis of the screw, and 
shall be chamfered on screws longer than lengths listed in this Table, columns В and B,. Тһе chamfer angle V shall be 
between 30 deg and 45 deg. The chamfer shall extend slightly below the root diameter of the thread and the edge between 
flat and chamfer may be slightly rounded. For screws equal to or shorter than the lengths listed in columns B and B, or 
screws .250 inch diameter or greater, with a national coarse thread, including lengths longer than listed in column 8 and 
Bi, chamfering shall be at the option of the manufacturer. If chamfered, the chamfer angle V shall not exceed 45 deg. 
(9) Point Angles. Point angles specified shall apply only to those portions of the angles that lie below the root diameter of 
the thread. The angles may vary in the threaded portions due to manufacturing processes. 
W shall be 45 deg, +5 deg -0 deg, for screws of lengths equal to or longer than the lengths listed in this Table, columns 
В апа B,, and 30 deg minimum for shorter screws. 
(10) Oval Point Radius Tolerance. The tolerance shall be «0.015 in. for screw nominal sizes through 5 (0.125 in.) and «0.031 
in. for screw nominal sizes 6 (0.138 in.) and larger. 


(7 


~ 


(8 


~ 


36 


COPYRIGHT 2002; American Society of Mechanical Engineers Document provided by IHS Licensee=Aircraft Braking/2559500100, User=, 
12/31/2002 06:21:31 MST Questions or comments about this message: please call 
the Document Policy Management Group at 1-800-451-1584. 


STD-ASME Bl3.3-ENGL 1998 ШЕ 0759570 0604130 756 ШШ 


SOCKET CAP, SHOULDER, AND SET SCREWS, 
HEX AND SPLINE KEYS (INCH SERIES) ASME B18.3-1998 


NOTES TO TABLE 5A (CONT'D) 


(11) Half Dog Point Eccentricity. The permissible eccentricity of the half dog axis, with respect to the axis of the thread, shall 
not exceed 396 of the basic diameter of the screw, and in no case shall be greater than 0.005 in. for sizes up to and including 
¥, in. For sizes over % in., it shall not be greater than 0.010 in. (Total runout shall not exceed twice the permissible 
eccentricity.) 

(12) Cone Point Configuration. The apex of the cone may be flatted or rounded to the extent of 1096 of the basic diameter of 
the screw. 

(13) Spline Sockets. See Table 7 for spline socket dimensions and Appendix І for gaging of spline sockets. 

(14) Hexagon Sockets. See Table 6 for hexagon socket dimensions and Appendix | for gaging of hexagon sockets. 

(15) Dimensional Conformance. Socket Set Screws shall have the following designated characteristics inspected to ASME 
B18.18.2M to the inspection levels shown: 


Characteristic Inspection Level 
Threads C 
Min. Key Engagement C 
Socket Size (gaged) C 
Length C 


(16) Designation. Hexagon and Spline Socket Set Screws shall be designated by the following data in the sequence shown: 
nominal síze (number, fractional or decimal equivalent); threads per inch; length (fractional or equivalent); product name; 
point style; material; and protective coating, if required. See examples below: 


.25 - 20 x 0.25 Hexagon Socket Set Screw, Cup Point, Alloy Steel, Zinc Plated 
.112 - 40 x 0.12 Spline Socket Set Screw, Flat Point, Alloy Steel 
6 - 32x 0.25 Hexagon Socket Set Screw, Cup Point, Corrosion-Resistant Steel 
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TABLE 5B HEXAGON KEY ENGAGEMENTS FOR SHORT LENGTH SET SCREWS 


Ty 
J L 
FERRE Minimum Key Engagement 
Hexagon Socket Size Nominal 
Nominal Size or Basic КЕТЕ UC ие Screw Cup [Note (1)] 118 deg Cone Half Dog 
Screw Diameter Nom. Lengths and Flat Points and Oval Points Point 
0 0.0600 oe 0.028 0.06 0.030 0.028 ... [Note (3)] 
0.09 0.040 0.040 [Note (2)) 0.028 
1 0.0730 5b 0.035 0.06 0.030 0.029 ... [Note (3)] 
0.09 0.040 0.040 (Note (2)] 0.040 
2 0.0860 ЕС 0.035 0.06 0.030 0.029 ... [Note (3)] 
0.09 0.040 0.040 0.035 
3 0.0990 T 0.050 0.09 0.040 0.039 ... [Note (3)] 
0.13 0.055 0.040 [Note (2)] 0.045 
4 0.1120 Т 0.050 0.09 0.045 0.039 ... [Note (3)] 
0.13 0.060 0.045 0.045 
5 0.1250 Vie 0.062 0.09 0.040 0.039 ... [Note (3}] 
0.13 0.060 0.045 0.045 
6 0.1380 Vg 0.062 0.09 0.040 0.039 ... [Note (3}] 
0.13 0.060 0.045 0.045 
0.16 0.070 0.065 0.065 
8 0.1640 p^ 0.078 0.13 0.060 0.050 0.045 
0.16 0.070 0.060 0.060 
0.19 ... [Note (4)] 0.065 0.065 
10 0.1900 yo 0.094 0.13 0.060 0.042 0.042 
0.19 ... [Note (4)] 0.060 0.060 
VA 0.2500 VA 0.125 0.19 0.090 0.065 0.055 
0.25 ... [Note (4)] 0.110 0.090 
She 0.3125 ЗА 0.156 0.25 0.125 0.099 0.090 
0.31 ... [Note (4)} 0.140 0.105 
ГА 0.3750 He 0.188 0.25 0.110 0.090 0.075 
0.31 0.140 0.115 0.105 
0.38 ... [Note (4) 0.165 0.155 
Ae 0.4375 ue 0.219 0.38 0.160 0.125 0.125 
0.44 ... [Note (4)] 0.160 0.160 
V^ 0.5000 VA 0.250 0.38 0.175 0.130 0.130 
0.44 0.215 0.155 0.155 
0.50 ... [Note (4)] 0.195 0.195 
% 0.6250 ЕДА 0.312 0.50 0.205 0.145 0.145 
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TABLE 5B HEXAGON KEY ENGAGEMENTS FOR SHORT LENGTH SET SCREWS (CONT'D) 


Тн 
Ј L 
eee Minimum Key Engagement 
Hexagon Socket Size Nominal 
Nominal Size or Basic re Screw Cup [Note (1)! 118 deg Cone Half Dog 

Screw Diameter Nom. Lengths and Flat Points and Oval Points Point 
% 0.7500 % 0.375 0.63 0.255 0.190 0.190 
0.75 ... [Note (4)] 0.325 0.295 

% 0.8750 Vo 0.500 0.75 0.330 0.255 0.255 
0.87 ... [Note (4)] 0.419 0.330 

1 1.0000 he 0.562 0.75 0.280 0.175 0.175 
0.87 0.380 0.280 0.280 

1.00 ... [Note (4)] 0.380 0.380 


GENERAL NOTES: 

(а) CAUTION: The use of short length set screws listed in this Table can result in failure of the socket, key, or mating threads 
during tightening because key engagement and thread length are less than optimum. Therefore, it is strongly recommended 
that screws of lengths equal to or greater than the lengths specified in columns В and B, of Table БА be used wherever 
possible. 

(6) See Table БА, and the illustrations and notes thereto, for additional dimensions and specifications. 


NOTES: 

(1) Cup angle may be 118 deg or 130 deg, +5 deg, depending upon screw length and manufacturing process. 
(2) Cone point angle for these lengths shall be 90 deg; see column Y in Table 5A. 

(3) These sizes are impractical to manufacture because of point configuration and short length. 

(4) These screws are covered in Table 5A. 
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TABLE 5С DIMENSIONS OF OPTIONAL CUP POINTS 


C © 5 
Point Diameter Point Diameter Point Length 
Nominal Size or Basic ------------- 
Screw Diameter Max. Min. Max. Min. Max. Min. 
0 0.0600 0.032 0.027 0.027 0.022 0.007 0.004 
0.0730 0.038 0.033 0.035 0.030 0.008 0.005 
2 0.0860 0.043 0.038 0.043 0.038 0.010 0.007 
3 0.0990 0.050 0.045 0.051 0.046 0.011 0.007 
4 0.1120 0.056 0.051 0.059 0.054 0.013 0.008 
5 0.1250 0.062 0.056 0.068 0.063 0.014 0.009 
6 0.1380 0.069 0.062 0.074 0.068 0.017 0.012 
8 0.1640 0.082 0.074 0.090 0.084 0.021 0.016 
10 0.1900 0.095 0.086 0.101 0.095 0.024 0.019 
VA 0.2500 0.125 0.114 0.156 0.150 0.027 0.022 
She 0.3125 0.156 0.144 0.190 0.185 2 0.038 0.033 
» 0.3750 0.187 0.174 0.241 0.236 0.041 0.036 
Ме 0.4375 0.218 0.204 0.286 0.281 0.047 0.042 
у, 0.5000 0.250 0.235 0.333 0.328 0.054 0.049 
% 0.6250 0.312 0.295 0.425 0.420 0.067 0.062 
3, 0.7500 0.375 0.357 0.523 0.518 0.081 0.076 
p^ 0.8750 0.437 0.418 
1 1.0000 0.500 0.480 
1% 1.1250 0.562 0.542 
1% 1.2500 0.625 0.605 
1% 1.3750 0.687 0.667 
1% 1.5000 0.750 0.730 
1% 1.7500 0.875 0.855 
2 2.0000 1.000 0.980 


GENERAL NOTES: 


(а) Type A point shown in Fig. 1 is the cup point dimensioned in Table БА. Types B, С, D, E, F, and G are typical variations of 
the cup point which are supplied by some manufacturers. 


(5) For dimensions not shown above, refer to Table БА. 
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Type C Type D 
*This diameter may be counterbored. 


FIG. 1 OPTIONAL TYPES ОҒ CUP POINTS 
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J [Note (1)] J Width of (Note (18 
overcut 


(Note (2)! 


Length of 
flat 


Broached Socket 


Details of 
Socket 
Chamfers 


Chamfer depth [Note (3)] 


TABLE 6 DIMENSIONS OF HEXAGON SOCKETS 


— — Более. DNE a DEREN 

Socket Width Socket Width Socket Width 

Nominal Across Flats Nomina! Across Flats Nominal Across Flats 
Socket Socket Socket 

Size Max. Min. Size Max. Min. Size Max. Min. 

0.028 0.0285 0.0280 Me 0.188 0.1900 0.1875 % 0.875 0.8850 0.8750 

0.035 0.0355 0.0350 Tos 0.219 0.2217 0.2187 1 1.000 1.0200 1.0000 

at 0.050 0.0510 0.0500 y^ 0.250 0.2530 0.2500 14 1.250 1.2750 1.2500 

Vis 0.062 0.0635 0.0625 y^ 0.312 0.3160 0.3125 1% 1.500 1.5300 1.5000 

а 0.078 0.0791 0.0781 YA 0.375 0.3790 0.3750 14 1.750 1.7850 1.7500 

AM 0.094 0.0952 0.0937 The 0.438 0.4420 0.4375 2 2.000 2.0400 2.0000 

Tha 0.109 0.1111 0.1094 % 0.500 0.5050 0.5000 2%, 2.250 2.2950 2.2500 

% 0.125 0.1270 0.1250 РДА 0.562 0.5680 0.5625 23, 2.750 2.8050 2.7500 


%, 0.141 0.1426 0.1406 % 0.625 0.6310 0.6250 3 3.000 3.0600 3.0000 
S2 0.156 0.1587 0.1562 Yq 0.750 0.7570 0.7500 — з ыы» 


(For additional requirements refer to notes below апа General Data оп раде 2.) 
GENERAL NOTES: 


(a) Sockets up to and including 1 in. nominal size shall be checked in accordance with the hexagon socket gages and gaging 
specified in Appendix |. Suitability of larger sockets shall be determined by means of direct measurement for various 
technical and economic reasons. 


(b) Dimensions of sockets apply before plating. When plated, see para. 2.1 for gaging. 


NOTES: 

(1) Applicable socket depths are specified in the dimensional tables and notes for the respective screw types. 

(2) For broached sockets, the maximum acceptable overcut shall be a size causing an average 20% flat length reduction in the 
maximum dimension across flat hexagon for socket sizes up to and including 1 in., and 30% for larger sockets. The maximum 
overcut on any one of the six flats shall not exceed a 40% reduction in flat length for any size socket. 

(3) Where hexagon sockets are chamfered, the depth of chamfer shall not exceed 10% of the nominal socket size for sizes up 
to and including в in., and 7.5% for larger sizes. For chamfered sockets, it is permissible for the NOT GO socket gage to 
enter to the depth of chamfer as specified in Appendix |. 


42 


COPYRIGHT 2002; American Society of Mechanical Engineers Document provided by IHS Licensee-Aircraft Braking/2559500100, User-, 
12/31/2002 06:21:31 MST Questions or comments about this message: please call 
the Document Policy Management Group at 1-800-451-1584. 


STD-ASME В18.3-ЕМСіІ 1448 ШШ 0759670 ОБОЧЕЗБ 176 NH 


SOCKET CAP, SHOULDER, AND SET SCREWS, 


HEX AND SPLINE KEYS (INCH SERIES) ASME B18.3-1998 
N - Tæ} [Note (1)] {Note (1)] 
P 
M 
Details of 
Socket 
i Р Chamfers 
-- |-—— Chamfer depth [Note (2) ——=| je- 
TABLE 7 DIMENSIONS OF SPLINE SOCKETS 
м М Р 
| Socket Major Socket Minor 
Nominal Diameter Diameter Width of Тоо! 
Socket and Number ——————— ---------- 

Кеу біге of Teeth Max. Min. Max. Min. Max. Min. 
0.033 4 0.035 0.034 0.0275 0.0260 0.0120 0.0115 
0.048 (Note (3)] 4 0.050 0.049 0.0395 0.038 0.017 0.016 
0.048 6 0.050 0.049 0.041 0.040 0.011 0.010 
0.060 6 0.062 0.061 0.051 0.050 0.014 0.013 
0.069 [Note (3)] 4 0.071 0.070 0.0545 0.053 0.021 0.020 
0.072 6 0.074 0.073 0.064 0.063 0.016 0.015 
0.076 [Note (3)] 4 0.079 0.078 0.0575 0.056 0.023 0.022 
0.096 6 0.098 0.097 0.082 0.080 0.022 0.021 
0.111 6 0.115 0.113 0.098 0.096 0.025 0.023 
0.133 6 0.137 0.135 0.118 0.116 0.030 0.028 
0.145 6 0.149 0.147 0.128 0.126 0.032 0.030 
0.168 6 0.173 0.171 0.150 0.147 0.036 0.033 
0.183 6 0.188 0.186 0.163 0.161 0.039 0.037 
0.216 6 0.221 0.219 0.190 0.188 0.050 0.048 
0.251 6 0.256 0.254 0.221 0.219 0.060 0.058 
0.291 6 0.298 0.296 0.254 0.252 0.068 0.066 
0.372 6 0.380 0.377 0.319 0.316 0.092 0.089 
0.454 6 0.463 0.460 0.386 0.383 0.112 0.109 
0.595 6 0.604 0.601 0.509 0.506 0.138 0.134 
0.620 6 0.631 0.627 0.535 0.531 0.149 0.145 
0.698 6 0.709 0.705 0.604 0.600 0.168 0.164 
0.790 6 0.801 0.797 0.685 0.681 0.189 0.185 

(Notes follow on page 44.) 
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NOTES TO TABLE 7 


GENERAL NOTE: Refer to General Data on page 2. 


NOTES: 
(1) Applicable socket depths are specified in the dimensional tables and notes for the respective screw types. 


(2) Where spline sockets are chamfered, the depth of chamfer shall not exceed 10% of the nominal socket size for sizes up to 
and including 0.060 in., and 7.5% for larger sizes. For chamfered sockets, it is permissible for the NOT GO socket gage to 
enter to the depth of chamfered as specified in Appendix І. 


(3) Where both six and four splines are available, six splines will be supplied unless 4 splines are ordered. 
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APPENDIX | 
GAGES AND GAGING FOR HEXAGON AND SPLINE SOCKETS 


(This Appendix is mandatory and is placed after the main text for convenience.) 


GENERAL 


The gages specified herein are intended for use in 
determining the acceptability of sockets up to and 
including the 1 in. nominal hexagon socket size and 
the 0.790 in. nominal spline socket size. Suitability of 
hexagon sockets of nominal sizes larger than | in. 
shall be determined by direct measurement for various 
technical and economic reasons. For dimensions of 
gages for sockets and spline sockets, see Tables IA 
and IB. 


GAGING OF HEXAGON SOCKETS 


Hexagon sockets in screws shall allow the GO mem- 
ber of the gage to enter freely to the minimum key 
engagement depths specified in the dimensional tables 
for the respective screw types. 

For hexagon sockets that are not chamfered, the 
NOT GO gage member shall not enter any of the three 
across-flat dimensions of the socket for nominal socket 
sizes of У in. and larger, and the hexagonal NOT GO 
gage member shall not enter the socket for nominal 
socket sizes smaller than % in. 

For chamfered hexagon sockets, the NOT GO gage 
member shall be permitted to enter only to a depth 
equivalent to 10% of the nominal socket size for 
nominal socket sizes up to and including м6 іп., and 
to 7.5% of the nominal socket sizes for larger sockets. 


COPYRIGHT 2002; American Society of Mechanical Engineers 


GAGING OF SPLINE SOCKETS 


Spline sockets in screws shall allow the GO member 

of the gage to enter freely to the minimum key engage- 

ment depths specified in the dimensional tables for the 
respective screw types. 

For spline sockets that are not chamfered, the NOT 
GO gage member shall not enter the socket. 

For chamfered spline sockets, the NOT GO gage 
member shall be permitted to enter only to a depth 
equivalent to 1096 of the nominal socket size for 
nominal socket sizes up to and including 0.060 in., 
and to 7.5% of the nominal socket size for larger 
sockets. 


GAGES 


Gages shall be made from gage steel, hardened and 
tempered to 60 HRC minimum. They shall be thermally 
stabilized and given suitable surface treatment to obtain 
maximum abrasion resistance. 

The form of hexagonal and spline gage members 
shall be within the tolerance zone specified. See ASME 
Y14.5M, Engineering Drawing and Related Documenta- 
tion Practices, Dimensioning and Tolerancing. 

The surface roughness on hexagon and spline flats 
shall be 8 jin. (arithmetical average) maximum. See 
ASME В46.1, Surface Texture. 

The gage handles shall conform to ASME В47.1, 
Gage Blanks. 
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APPENDIX Il 


ASME B18.3-1998 


PROTRUSION GAGING OF FLAT COUNTERSUNK HEADS 
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(This Appendix is mandatory and is placed after the main text for convenience.) 


Suitability of flat countersunk head screws for applica- 
tion in countersinks designed to the principal dimensions 
of the screws shall be determined by use of a protrusion 
gage as illustrated below. 

The protrusion dimensions and the gage diameters 
are specified in Table 2A. Adjustment in the protrusion 
limits must be made when the gage diameter varies 
from the gage size specified. The following formula 
shall be used to calculate the adjusted maximum and 
minimum protrusion limits. 


[o ee | н 


баде 
thickness 
(optional) 


Adjustment Formula 


P = Рх (А – С) (А – С) 


А = theoretical head diameter 

G = tabulated maximum gage diameter 

G’ = actual gage diameter 

Р = tabulated protrusion limit 

Р' = adjusted protrusion limit based on actual gage 

diameter 

To insure adequate service life, the protrusion gage 
should be made of tool steel having a hardness of not 
less than Rockwell C 60 (60 HRC). 

If heads meet the original flushness requirements in 
a flushness gage, they are acceptable. The flushness 
gage must meet, or be more discriminating than, the 
original flushness gage requirement (flush in an 82 deg 
by “A” diameter countersink). 
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ASME B18.3-1998 


APPENDIX Ill 
STRAIGHTNESS GAGE AND GAGING 


(This Appendix is mandatory and is placed after the main text for convenience.) 


All screws shall be gaged by use of the adjustable 
rail gage that shall be adjusted to provide a parallel 
space between the rails equal to D, by obtaining 
common readings on both micrometer heads. The adjust- 
able rail shall then be locked in place by tightening 
securing Screws. 

The product shall then be inserted between rails, 
excluding a length equal to two diameters under the 
head. The product shall be rotated by hand a full 360 
deg. Any interference occurring between the product 
and the gage which is sufficient to prevent rotation 
shall indicate excessive camber. 


Reverse reading micrometer heads 
Adjustable "4 


Securing screws 


-&- X excluded length = 2 times 
basic boit dia. 


= 


FIG. Ш-А TYPICAL STRAIGHTNESS GAGE 
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APPENDIX A 
DRILL AND COUNTERBORE SIZES FOR SOCKET HEAD CAP SCREWS 


(This Appendix is not part of ASME B18.3-1998 and is included for informational purposes only.) 


Table Al appears on the following page. 
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[Note (3)] [Note (3)] 


TABLE A1 DRILL AND COUNTERBORE SIZES FOR SOCKET HEAD CAP SCREWS (1960 SERIES) 
A B с 


Nominal Drill Size 


Close Fit Normal Fit 

----------------- Countersink 

Nominal Size or Number or Number or Diameter F 
Basic Screw Fractional Decimal Fractional Decimal Counterbore (тах.) 

Diameter Size Size Size Size Diameter (See Table 1B) 

0 0.0600 51 0.067 49 0.073 % 0.074 
1 0.0730 46 0.081 43 0.089 %, 0.087 
2 0.0860 Yoo 0.094 36 0.106 ДА 0.102 
3 0.0990 36 0.106 31 0.120 ap 0.115 
4 0.1120 % 0.125 29 0.136 о 0.130 
5 0.1250 %, 0.141 23 0.154 КА 0.145 
6 0.1380 23 0.154 18 0.170 %, 0.158 
8 0.1640 15 0.180 10 0.194 He 0.188 
10 0.1900 5 0.206 2 0.221 A 0.218 
y^ 0.2500 7%, 0.266 ЗА 0.281 в 0.278 
Shs 0.3125 2/4 0.328 1%, 0.344 7%; 0.346 
A 0.3750 Sa 0.391 ЗА 0.406 p^ 0.415 
he 0.4375 2%, 0.453 bn 0.469 23), 0.483 
y^ 0.5000 3%, 0.516 Mikes 0.531 he 0.552 
% 0.6250 МУ 0.641 2% 0.656 1 0.689 
КА 0.7500 а 0.766 o 0.781 1 He 0.828 
VA 0.8750 m 0.891 л 0.906 1% 0.963 
1 1.0000 1 Ум 1.016 1 1.031 155 1.100 
14 1.2500 1%; 1.281 1 %e 1.312 2 1.370 
1% 1.5000 11%, 1.531 1%, 1.562 2% 1.640 
1%, 1.7500 154; 1781 1% 1.812 2 3, 1.910 
2 2.0000 2 Ун 2.031 2 Vie 2.062 3% 2.180 


(For additional information refer to notes on page 61.) 
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NOTES TO TABLE А1 


NOTES: 

(1) Close Fit. The close fit is normally limited to holes for those lengths of screws that are threaded to the head (see Table 
1C) in assemblies where only one screw is to be used or where two or more screws are to be used and the mating holes 
are to be produced either at assembly or by matched and coordinated tooling. 

(2) Normal Fit. The normal fit is intended for screws of relatively long length or for assemblies involving two or more screws 
where the mating holes are to be produced by conventional tolerancing methods. It provides for the maximum allowable 
eccentricity of the longest standard screws and for certain variations in the parts to be fastened, such as: deviations in hole 
straightness, angularity between the axis of the tapped hole and that of the hole for the shank, differences in center distances 
of the mating holes, etc. 

(3) Countersink. It is considered good practice to countersink or break the edges of holes that are smaller than F (max.) (see 
Table 1B) in parts having a hardness which approaches, equals, or exceeds the screw hardness. If such holes are not 
countersunk, the heads of screws may not seat properly or the sharp edges on holes may deform the fillets on screws 
thereby making them susceptible to fatigue in applications involving dynamic loading. The countersink or corner relief, 
however, should not be larger than is necessary to insure that the fillet on the screw is cleared. Normally, the diameter of 
countersink does not have to exceed F (тах.) (see Table 18). Countersinks or corner reliefs in excess of this diameter reduce 
the effective bearing area and introduce the possibility of imbedment where the parts to be fastened are softer than the 
screws or brinnelling or flaring of the heads of the screws where the parts to be fastened are harder than the screws. 
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APPENDIX B 
APPLICABILITY OF KEYS AND BITS TO VARIOUS 
SOCKET SCREW TYPES AND SIZES 


(This Appendix is not part of ASME B18.3-1998 and is included for informational purposes only.) 


TABLE B1 APPLICABILITY OF HEXAGON KEYS AND BITS 


Nominal Screw Sizes 


Flat 
Countersink Button 
Nominal Key Head Cap Head Cap Shoulder 
or Bit Size Cap Screws Screws Screws Screws Set Screws 

0.028 EM M m M 0 

0.035 M 0 0 E 1 and 2 
"T 0.050 1 and 2 1 and 2 3 and 4 
Vis 0.062 1 3 and 4 Запа 4 5 and 6 
Shoa 0.078 2 and 3 5 and 6 5 and 6 8 
3/5 0.094 4 and 5 8 8 10 
74 0.109 6 Mos е3: ИК "t 
VA 0.125 OS 10 10 U^ VA 
Yon 0.141 8 A Ne m 554 
ЗА, 0.156 10 ГА VA She She 
He 0.188 VA ЭЛЕ he % % 
"a 0.219 Vids % % E "Ae 
y^ 0.250 She а — y^ UA 
She 0.312 3, VA ЏА p^ 5 
% 0.375 “е and V % 5% % КА 
Tie 0.438 ҚОН 
у, 0.500 y^ 25 ise 1 % 
Fie 0.562 Y ZA 25 T 1 and 1% 
5%, 0.625 3A 1 1% 1% and 1% 
34 0.750 % and 1 1% 1% 
% 0.85 1% and 17, 1% and 1% 1% - 
1 1.000 1% and 1% 1% 1%, 13, and 2 
1% 1.250 1%, M 2 ЖК 
1% 1.500 2 
13, 1.750 2% and 2% 
2 2.000 23, 
2% 2.250 3 and 3% 
23, 2.750 3% and 3% 
3 3.000 4 
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STD. ASME 


Nominal 
Key Size 


0.033 
0.048 
0.060 
0.069 


0.072 
0.076 
0.096 
0.111 


0.133 
0.145 
0.168 
0.183 


0.216 
0.251 
0.291 
0.372 


0.454 
0.595 
0.620 
0.698 


0.790 
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TABLE B2 APPLICABILITY OF SPLINE KEYS AND BITS 


Nominal Screw Sizes 


Fiat Countersunk Button Head 
Cap Screws Head Cap Screws Cap Screws Set Screws 
vs NY 0 and 1 
0 0 2 and 3 
0 1 and 2 1 and 2 4 
5 
1 3 and 4 3 and 4 5 and 6 
2 and 3 5 and 6 5 and 6 8 
4 and 5 8 8 10 
6 aes 
бару 10 10 % 
8 ee 
10 М % "As 
VA S5 ne % 
% % he 
he ^6 m М 
% % % % 
/16 and ^ 5, апа КА V^ УА 
5 7 
УВ - А 
z^ T 
V^ 
1 
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APPENDIX С 
FORMULAS FOR DIMENSIONS 


(This Appendix is not part of ASME B18.3-1998 and is included for informational purposes only.) 


Hexagon and Spline Socket Head Cap Screws 


Body Diameter D, Table 1A 

D (max.) = basic or nominal size (see Table 1A for 

values) 

D (тип. = minimum major diameter Class ЗА 
ОМКЕ threads for sizes 0 through 1 in. 
minimum major diameter Class 3A 
UNRC threads for sizes over І in. 


Head Diameter A, Table 1A 
A (max. = see Table ТА for value for sizes 0 
through 10 
= 1.50D (max.) for sizes М in. through 4 in. 


‚ A (max) = A (max) – 0.021 JD (max.) 


Head Height H, Table 1A 
Н (тах.) = D (max.) 


H (min.) = H (max.) – 0.012 /D (max.) 


Key Engagement 7, Table 1A 
| T(min.) = 0.50H (max.) – 0.005 


Wall Thickness G, Table 1A 
С (пп. = 0.34H (max.) for sizes 0 through 10 
0.38H (max.) for sizes '/, in. through 4 in. 


Functional Limits for Runout of Head, Body, and Thread, 
Table 1E 

Limits based on: 

0.0025L + р for sizes ир to and including 1 in. 
with a maximum of 0.025 in. 

0.00251, for sizes over 1 in. with a maximum of 
0.060 in. 


COPYRIGHT 2002; American Society of Mechanical Engineers 


Hexagon and Spline Socket Flat Countersunk 
Head Cap Screws 


Body Diameter D, Table 2A 
D (max.) = basic or nominal size (see Table 2A 
for values) 
D (тіп.) = minimum major diameter Class ЗА 
UNREF threads for sizes 0 through 1 in. 
= minimum major diameter Class 3A 
UNRC threads for sizes over 1 in. 


Head Diameter A, Table 2A 
A (max.) Theor. Sharp = no formula for sizes 0 
through 3 (see Table 2A 
for values) 
= 2D (max.) + 0.031 for 
sizes 4 in. through % in. 
= 2D (max.) — 0.031 for 
Ив in. size 
= 2D (max. - 0.062 for 
sizes % in. through 1 
1, in. 


Head Height H, Table 2A 


A (тах.) - D (max.) 


5 cot 41 deg 


Н (ref.) = 
Head Protrusion, Table 2A 
Maximum = .5(A max. — Р max.) Tan 49? – .5(G 
min. – F max.) Tan 50° 
Minimum = .5(A max. – G min.) Tan 49° – f 


where 
f = original flushness tolerance 
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Original Flushness Tolerance 


Flushness 
Nominal Size Tolerance 

0 0.0600 0.006 
1 0.0730 0.007 
2 0.0860 0.008 
3 0.0990 0.010 
4 0.1120 0.011 
5 0.1250 0.012 
6 0.1380 0.013 
8 0.1640 0.014 
10 0.1900 0.015 
VA 0.2500 0.016 
He 0.3125 0.017 
EA 0.3750 0.018 
Wie 0.4375 0.018 
VA 0.5000 0.018 
% 0.6250 0.022 
СА 0.7500 0.024 
% 0.8750 0.025 
1 1.0000 0.028 
1% 1.1250 0.031 
1, 1.2500 0.035 
1% 1.3750 0.038 
14 1.5000 0.042 


Key Engagement 7, Table 2A 
Т (min.) = 0.688 — 0.005 for sizes 0 through 3 
= 0.68H for sizes over 3 in. through % in. 
= 0.53H approximately for sizes *% іп 
through 1% in. 


Hexagon and Spline Socket Button Head Cap 
Screws 


Head Diameter A, Table 3 

A (max.)! = 1.90D for sizes 0 through 10 
1.75D for sizes / in. through % in. 
1.60D for % in. size 


Head Height H, Table 3 
Н (max.) = 0.530 (min) 


Key Engagement 7, Table 3 
T (min.) = 0.567 (min.) 


' Where D is the basic diameter of screw. 


Hexagon Socket Head Shoulder Screws 


Shoulder Diameter D, Table 4 
D (max.) = nominal size - 0.002 
D (min. = D (max.) — 0.002 


Head Diameter A, Table 4 
A (тах.) = no formula (see Table 4 for values) 
A (min.) — no formula (see Table 4 for values) 


Head Height H, Table 4 
H (max.) = 0.50 (nominal size) + 0.0625 for sizes 
У, through % in. 
= 0.50 (nominal size) + 0.125 for sizes 
УИ, in. through iy in. 


Thread Neck Width 1, Table 4 
I (тах.) = 2.00 UNC thread pitches 


Hexagon and Spline Socket Set Screws 


Key Engagement, Т; and Ts, Table 5A 

Ty (min.) = no formula for sizes O through 10 (see 

Table 5A for values) 
= J (nom.) for sizes М through 2 in. 

Ts (min. = no formula for sizes 0 through 10 (see 
Table 5A for values) 
0.50D for sizes М through ЭУ, in. 
0.573D for % in. size 


Oval Point Radius R, Table 5A 
R (basic)! = 0.75D 


Half Dog Point Length Q, Table 5A 
О (basic)! = 0.25D 


Half Dog Point Diameter P, Table 5A 

P (max.)' = 0.667D for sizes 0 through 10 
0.75D - 0.031 for sizes У, through 
VU H 
2 ІП. 
0.75) for sizes % through 2 in. 
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Hexagon Keys 


Radius of Bend R, Table 8 
R (min.) = no formula (see Table 8 for key sizes 
0.028 through 0.050) 
= W (тах.) for key sizes Уб in. through 
| in. 


Spline Keys 


Radius of Bend R, Table 9 

К (min. = no formula (see Table 9 for key sizes 
0.033 through 0.133 and 0.168) 
0.50D for key sizes 0.145, 0.183 
through 0.454, and 0.620 through 
0.790 
0.50D 4 0.062 for 0.595 key size 


ћ 


2 Where D is the basic diameter of set screw in which socket size 
is used. 
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APPENDIX D 
HEXAGON AND SPLINE SOCKET HEAD CAP SCREWS (1936 SERIES) 


(This Appendix is not part of ASME B18.3-1998 and is included for informational purposes only.) 


Prior to 1961, the 1936 Series of socket head cap 
screws were recognized as standard. The 1936 Series 
screws are no longer stocked by screw manufacturers 
and are now available only on special order. The major 
differences between the 1936 Series screws and the 
present standard screws (1960 Series) are that, for some 
sizes, the 1936 Series had smaller head diameters and/ 
or socket sizes and/or different thread lengths. Users 
desiring additional information on the 1936 Series 
Should refer to Appendix IV of ASA B18.3-1961, or 
should consult socket screw manufacturers. 
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AMERICAN NATIONAL STANDARDS FOR BOLTS, NUTS, RIVETS, SCREWS, 
WASHERS, AND SIMILAR FASTENERS 


Small: Sole Rivets сымы wires ағ а ee aul te И ee eae dtt алат epi dde B18.1.1-1972(R 1995) 
Ldrge Rivëts cn Gt ere ey vu Да ыла xat b uvis a Еа RES EAE E B18.1.2-1972(R 1995) 
Metric Small Solid Rivets а с а кана E RR патила EVEREVCEEARENS GE PEE B18.1.3M-1983(R1995) 
Square and Hex Bolts and Screws (Inch Series) ............................................... B18.2.1-1996 
Square and Hex Nuts (inch Series). cii ore meh ERE E e Pee ed ты» B18.2.2-1987(R1993) 
Metric Hex: Cap Screws ото is zu Su texas бекетіне аке eee te РЫНША Ра B18.2.3.1M-1979(R1995) 
Metric Formed Hex SCTeWs. 5 606 2c bec re на hates ane қы ақ ае eee пне ом en В18.2.3.2М-1979(81995) 
Metric Heavy Hox Scraws аьан Y RAT TE 48 BER жж? B18.2.3.3M-1979(R1995) 
Matric Hex Flange SChOWS сена exe orar er LER EU а и a RAN EERE A Ra E B18.2.3.4M-1984(R1995) 
Меше Hex BORS 2с: созуу ds Ve HERR P ODE oos EX ARR ERU m t ылы aA ин B18.2.3.5M-1979(R1995) 
Metric Heavy Hex Bolts с ааа eb eso eek SAS ғ тан бала eae и 818.2.3.6М-1979(71 1995) 
Metric Heavy Hex Structural Войв.................................................. 818.2.3.7М-1979(8 1995) 
Metric Hex Lag. Screws ил аара ен soe аи EIRERRXAX olen wees на ак ete Aw dna 818.2.3.8М-1981(2 1991) 
Metric Heavy Hex Flange Screws .................................................. B18.2.3.9M-1984(R1995) 
Square Head Bolts (Metric бегіев)........................................................ B18.2.3.10M-1996 
Metric. Hex Nuts; Style Т.а е REA ҰЗДда тата pda RON жу ЙЫК V ad ЫЗНЫ З B18.2.4.1M-1996 
Matric Hox Nuts, Style Јон на ы RA Ga бр ЕО ME es REA PR Ua UP TUE B18.2.4.2M-1979(R1995) 
Metric Slotted Hex Мийб........................................................... B18.2.4.3M-1979(R1995) 
Metric Hex Flange Nuts онаа а aa RA ORS ф VERE EIE А ce SEE ES B18.4.4.4M-1982(R 1993) 
Metric Hex: Jam Nuts -o а dob ына ыза E EA la ақа RR ROS Tal ees B18.2.4.5M-1979(R1990) 
Metric Heavy НекМйен а er es e nr RR ҰЯ CR C OT VER RE B18.2.4.6M-1979(R1990| 
Fasteners for Use in Structural Арр/ісайіоп5................................................... B18.2.6-1996 
Socket Cap, Shoulder, and Set Screws, Hex and Spline Keys (Inch Зепез).......................... B18.3-1998 
Socket Head Cap Screws (Metric 5егіев).............................................. B18.3.1M-1986(R1993) 
Metric Series Hexagon Keys and Вив................................................. B18.3.2M-1979(R 1990) 
Hexagon Socket Head Shoulder Screws (Metric бегіев)................................. B18.3.3M-1986(R 1993) 
Hexagon Socket Button Head Cap Screws (Metric бегіез)............................... B18.3.4M-1986(R1993) 
Hexagon Socket Flat Countersunk Head Cap Screws (Metric Ѕегіеѕ) ..................... B18.3.5M-1986(R1993) 
Metric Series Socket Set 5сгемуб............................................ ара QUU B18.3.6M-1986(R1993) 
Round Head Bolts (Inch бегіее)............................................................... B18.5-1990 
Metric Round Head Short Square Neck Воһв............................................... B18.5.2.1M-1996 
Metric Round Head Square Neck Bolts .................................................... B18.5.2.2M-1982 
Round Head Square Neck Bolts With Large Head (Metric бегіев)............................. B18.5.2.3M-1990 
Wood. Screws (Inch Series). 255 ау ха ы Ce a GERD REOR EX OE ERR ES B18.6.1-1981(R1991) 
Slotted Head Cap Screws, Square Head Set Screws, and Slotted Headless Set Screws...... B18.6.2-1972(R1993) 
Machine Screws and Machine Screw МИ16............................................. B18.6.3-1972(R1983) 
Thread Forming and Thread Cutting Tapping Screws and 

Metallic Drive Screws (Inch 5егіев).................................................. B18.6.4-1981(R 1991) 
Metric Thread Forming and Thread Cutting Tapping Зсгемз............................ B18.6.5M-1986(R1993) 
Metric Machine Screws с ссыолалойбиока ле сакал ea de I Ла ER IU ары B18.6.7M-1985(R1993) 
General Purpose Semi-Tubular Rivets, Full Tubular Rivets, Split Rivets 

and Rivet Caps... aille RU ERR һа АНЫМ а ele ga e EE Ee euis B18.7-1972(R1992) 
Metric General Purpose Semi-Tubular Ніуеів.......................................... B18.7.1M-1984(R 1992) 
Clevis Pins and Cotter Pins (Inch бегіве)...................................................... B18.8.1-1994 
Taper Pins, Dowel Pins, Straight Pins, Grooved Pins, and Spring Pins (Inch Ѕегіеѕ)................ B18.8.2-1995 
Spring Pins — Coiled Type (Metric бегіев).................................................. B18.8.3M-1995 
Spring Pins — Slotted (Metric Series) ...................................................... B18.8.4M-1994 
Machine Dowel Pins — Hardened Ground (Metric бегіев)..................................... B18.8.5M-1994 
Cotter Pins (Metric бегіев)................................. buceo P vete Ok Wha eae УТ 818.8.6М-1995 
Headless Clevis Pins (Metric бегіев)........................................................ В18.8.7М-1994 
Headed Clevis Pins (Metric бегіев)......................................................... B18.8.8M-1994 
Grooved Pins (Metric 5егіев).............................................................. 818.8.9М-1998 
Plow Bolts (Inch Seres) ЕНИ пе жа Ан „= ыы В18.9-1996 
Track Bolts and Nuts лас сна Y c sands eels ілі ыз ЫЗА dem ee ҒҰР ЫА B18.10-1982(R1992) 
Miniature: SCreWS Lr veo. Sek e ye Eu S eee ОГ ГС Л e EAE d А Ret B18.11-1961(R1992) 
Glossary of Terms for Mechanical Fasteners ............................................ B18.12-1962(R1991) 
Screw and Washer Assemblies — Sems (Inch бегіев)........................................... B18.13-1996 
Screw and Washer Assemblies — Sems (Metric бегівв)..................................... B18.13.1M-1991 
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Forged Evebólte issue ира нех ИА ee RS B18.15-1985(R 1995) 
Mechanical and Performance Requirements for Prevailing-Torque Type 

Steel Metric Hex Nuts and Hex Flange Мив........................................ B18.16.1M-1979(R 1995) 
Torque-Tension Test Requirements for Prevailing-Torque Type 

Steel Metric Hex Nuts and Hex Flange Ми5........................................ B18.16.2M-1979(R 1995) 
Dimensional Requirements for Prevailing-Torque Type Steel 

Metric Hex Nuts and Hex Flange Nuts ......... 0... cece eect eee eee tence th B18.16.3M-1982(R 1993) 
Wing Nuts, Thumb Screws, and Wing ӛсгеууе........................................... B18.17-1968(R1983) 
Inspection and Quality Assurance for General Purpose Разјепег5....................... B18.18.1M-1987(R 1993) 
Inspection and Quality Assurance for High-Volume Machine Assembly Fasteners ........ B18.18.2M-1987(R1993) 
Inspection and Quality Assurance for Special Purpose Fasteners ....................... B18.18.3M-1987(R 1993) 
inspection and Quality Assurance for Fasteners for Highly Specialized 

Engineered Applications a3 cc ov esos erd a xa _______ Nee Rina B18.18.4M-1987(R1993) 
inspection and Quality Assurance Plan Requiring In-Process Inspection and Controls ........... B18.18.5M-1998 
Quality Assurance Plan for Fasteners Produced in a Third Party Accreditation System .......... B18.18.6M-1998 
Quality Assurance Plan for Fasteners Produced in a Customer Approved Control Plan .......... B18.18.7M-1998 
Lock Washers (пеп: Serias): ак биља на e XO kere ire e Re on a e ta tee e hoe s UR DAE n Ree B18.21.1-1994 
Lock Washers (Metric беле5з).. 2. """—--—-—————————————— B18.21.2M-1994 
Metric Plain Washers- аортин навала doe CC DX S EAR RA UI RES AU p Ex Pod В18.22М-1981(Н1990) 
Plain Washers si sse а ва AAA ORIS Da X АЛЫМЫ ел SN Qui wu A B18.22.1-1965(R 1990) 
Part Identifying Number (Pin) Code System Standard for B18 Externally 

Threaded Products 55 PP E с | _ = _ = о 818.24.1-1996 
Square and Rectangular Keys апа Кеуууаув................................................ B18.25.1M-1996 
Woodruff Keys and Кеуууаув............................................................. B18.25.2M-1996 
Helical Coil Screw Thread Inserts (Inch Series) ............................................... B18.29.1-1993 
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